Morbidly adherent placentation (MAP), which includes placenta accreta, increta, and percreta, is a serious complication of pregnancy associated with hemorrhage, intensive care unit admission, and cesarean hysterectomy.
endometrium remains, postablation pregnancy is possible. Depending on the method of ablation, the postprocedure pregnancy rate is approximately 0.24 to 5.2%. [7] [8] [9] These pregnancies are associated with poor outcomes including ectopic pregnancy, spontaneous abortion, intrauterine growth restriction, preterm premature rupture of membranes, preterm delivery, intrauterine fetal demise, uterine rupture, hemorrhage, MAP, and maternal and neonatal mortality.
10,11
Case A 28-year-old G5P2214 woman with three prior cesarean deliveries and one prior dilation and curettage underwent endometrial ablation for menorrhagia refractory to medical management with oral contraceptives using NovaSure (Hologic Inc., Marlborough, MA) with simultaneous laparoscopic bilateral tubal occlusion through Falope-Ring Band (Gyrus ACMI/Olympus, Center Valley, PA). Prior to ablation and tubal occlusion, urine pregnancy test was negative. Eight weeks after surgery, she developed heavy vaginal bleeding with clots and abdominal pain. She thought her ablation had failed and that the pain was from an incisional hernia. She presented to a local emergency room, where point-of-care qualitative urine human chorionic gonadotropin was negative. Computed tomography scan of the abdomen and pelvis showed intrauterine debris. She was discharged home with instructions to return if bleeding or pain recurred. Ten weeks later, she followed up with the obstetriciangynecologist who had performed her ablation and tubal occlusion. Bleeding had decreased to occasional spotting but she was found to be 18 weeks pregnant (based on fetal biometry on ultrasound), which placed her estimated date of conception on the day of ablation; however, the patient reported that she had been abstinent for 2 weeks following ablation. The placenta was low lying with inability to visualize the cervix, so her obstetrician referred her immediately to our morbidly adherent placenta service for suspected placenta accreta.
Upon arrival to our institution at 20w0d, she underwent transabdominal ultrasound and magnetic resonance imaging (MRI) evaluation. Our protocol relies upon ultrasound as the initial imaging modality for MAP, after which MRI is performed if invasion beyond the uterus is suspected or if the diagnosis remains uncertain. Our MRI protocol includes obtaining images using 6-mm slices at 1.5T with a sufficiently wide view to visualize the entire uterus and cervix. In this patient, both the transabdominal ultrasound and the MRI were highly suggestive of placenta percreta with complete obliteration of the cervix.
Transabdominal ultrasound findings (►Fig. 1, Panel A) included complete placenta previa and the inability to visualize the cervix, as well as multiple irregular placental lacunae, bulging of the placenta toward the bladder, and the absence of the retroplacental echolucency, which suggested invasive placentation. Color Doppler imaging demonstrated abnormal vasculature feeding the placenta, as a branch of the left uterine artery appeared to extend directly to the midline of the uterus and placenta (not shown in figures).
On MRI (►Fig. 1, Panels B and C), the placenta was reported to be entirely inferior, covering the expected location of the cervical os, with several rounded and bandlike areas of low T2 signal, particularly in the posterior placenta. Along the left lateral margin of the lower uterine segment, there were additional areas of bandlike low T2 signal and an approximately 8-cm-wide disruption of the myometrium. These bandlike areas of low T2 signal suggest invasive placentation, and a high volume of these areas is suggestive of placenta percreta.
Due to the inability to visualize the cervix on both transabdominal ultrasound and MRI, we planned to perform transvaginal ultrasound, but just prior to this procedure, the patient bled an estimated 250 mL and was immediately admitted to the antepartum unit. Laboratory studies were as follows: hemoglobin: 10.6 g/dL; hematocrit: 31.3%; international normalized ratio: 1.0; activated partial thromboplastin time: 28 seconds; fibrinogen: 424 mg/dL. She underwent extensive counseling about the risks of continuing the pregnancy (uterine rupture, massive hemorrhage, and the potential need to intervene with emergent surgery) versus the outcome of pregnancy loss with immediate treatment. She remained stable with continued spotting overnight, and after consultation with her family, she consented the next morning to cesarean hysterectomy. Our multidisciplinary percreta team performed a hysterectomy with the fetus in situ at 20 weeks and 1 day. Upon opening the abdomen, we observed that the fundus of the uterus was not distended and appeared distinct from a markedly widened and hypervascular lower uterine segment, which contained the anterior placental edge (►Fig. 2, Panel G). Multiple, large maternal vessels entered the placenta along the anterior wall of the uterus, and thick fibrous adhesions connected the uterus to the posterior bladder wall.
At the superior margin of the distended lower uterine segment, we observed two large regions of partial uterine dehiscence, defined as a disruption of the myometrium covered by intact but transparent serosa, referred to anecdotally as a "uterine window" (►Fig. 2, Panels B-E). These regions of partial dehiscence permitted clear visualization of the fetus (►Fig. 2, Panel C) and were concerning for impending uterine rupture. The placental tissue caused a bulge in the weakened left side of the lower uterine segment, while additional placental tissue stretched and angled the lower uterine segment and cervix toward the right pelvic sidewall (►Fig. 1, Panel C, ►Fig. 2, Panel G). Given these intraoperative findings, cesarean delivery was not performed prior to hysterectomy as the fetus was previable, and in the setting of vaginal bleeding, the risks of additional bleeding and delay associated with creation of a hysterotomy outweighed the potential benefits of delivery. The surgical approach to the right uterine artery and right ureter was obscured by (1) the rightward displacement of the lower uterine segment containing extremely vascular placental tissue and (2) the fibrous adhesions between the bladder and the anterior uterus, which encased the ureter and right uterine artery. This required careful separation of the uterus from the right pelvic sidewall, meticulous right ureterolysis, and, ultimately, ligation of the anterior division of the right internal iliac artery (►Fig. 2, Panel A). Due to the thick fibrous adhesions between the bladder and the uterus, an intentional 1-cm cystotomy was performed in the bladder dome, which was repaired intraoperatively with a double-layer closure. The bladder was instilled with a mixture of sterile saline and sterile milk, with no discernable leakage. A Foley catheter was left to keep the bladder empty to promote healing. Estimated blood loss during surgery was 600 mL; clinical stability and laboratory studies did not indicate any need for intraoperative transfusion.
On postoperative day 1, the patient required two units packed red blood cells due to a drop in Hgb to 6.6 g/dL, which we suspected was due to a combination of hemodilution and modest underestimation of preoperative blood loss. The patient responded appropriately to transfusion and had no signs of ongoing bleeding. She was discharged on postoperative day 4 with a Foley catheter and leg bag, which was removed in the outpatient setting on postoperative day 7 after voiding cystourethrogram confirmed bladder integrity.
Pathological gross evaluation of the specimen confirmed significant distortion of the lower uterine segment to 14 cm and distortion of the cervical region to 7.5 cm (►Fig. 2, Panels F and G), as well as confirmed the attachment of the placental disc to the ectocervix, endocervix, and lower uterine segment anteriorly with minimal attachment posteriorly. There was noted to be marked hemorrhage throughout the placental parenchyma, with approximately 55% of the placental parenchyma replaced by clotted maternal blood, indicating likely placental abruption.
Microscopic examination confirmed implantation in the endocervix, with extensive placenta increta and focal placenta percreta (►Fig. 3), as well as a large acute retroplacental hematoma. The proximal endocervix was extremely thin with focal necrosis. The site of implantation in the endocervix contained only connective tissue and invasive trophoblasts without intervening myometrium or decidualized endometrium, establishing the diagnosis of placenta percreta (►Fig. 3, Panel C). Other implantation sites in the lower uterine segment contain thinned myometrium with invasive placental trophoblasts and no intervening layer of decidualized endometrium, confirming placenta increta (►Fig. 3, Panel B). The anterior wall of the uterus contained fibrous adhesions as well as bundles of smooth muscles that were presumed to be from the bladder. Identifiable endometrium was present in the fundus only and was partially covered by fibrinoid material with submucosal hyalinization, consistent with a history of endometrial ablation. Unlike the lower uterine segment, the fundus contained appropriately thick myometrium.
Discussion
This pregnancy with placenta percreta and incomplete uterine rupture after endometrial ablation significantly increased the patient's morbidity. MAP and its concomitant risk of hemorrhage are so much more prevalent in pregnancies following endometrial ablation and pose such serious risks that it has been suggested that postablation pregnancies should be assumed to have an adherent placenta until proven otherwise.
12 These risks should be discussed with patients to ensure appropriate timing of ablation with regard to family planning, informed consent regarding continuation or termination of a pregnancy following endometrial ablation, and to allow appropriate delivery planning and preparation should the pregnancy continue. The complex surgical approach to placenta percreta described here underscores the importance of accurate antenatal diagnosis and surgical management in a practice setting with the multidisciplinary experience and capacity to manage such risks, particularly in a center of excellence.
13,14
This case is unique in that conception occurred either just before or just after endometrial ablation and concomitant bilateral tubal sterilization. Pregnancy occurring with or after tubal sterilization and/or endometrial ablation, though improbable, is not impossible. Two previous reports describe similar cases. Lo and Pickersgill described a pregnancy in which conception likely occurred a few weeks prior to endometrial ablation; the patient was not given a urine pregnancy test prior to the procedure. 15 The pregnancy continued despite the ablation, but the patient elected to terminate the pregnancy at 12 weeks. El-Toukhy and Hefni described an unintended pregnancy that occurred 5 years after bilateral tubal ligation and 16 months after thermal balloon ablation; this pregnancy ended in a missed abortion at 10 weeks. 16 We suspect that the morbidity encountered in our case was greater, in part, due to the more advanced gestational age at which the patient presented. Both the manufacturer of NovaSure (Hologic Inc.) and the American College of Obstetricians and Gynecologists (ACOG) state that pregnancy after endometrial ablation can be dangerous for women and fetuses and that "appropriate contraception" should be used in women who could become pregnant.
17,18 However, we could find no clear guidelines specifying the duration of use prior to ablation. Rather, pregnancy is listed as a contraindication to ablation. Our patient reported use of oral contraceptives prior to ablation as part of medical management of menorrhagia, had a negative pregnancy test prior to ablation, and underwent a tubal occlusion procedure at the time of ablation, arguably all of which constitute "appropriate contraception," as recommended by Hologic and ACOG. This case generates the question of appropriate pregnancy testing in a woman with low likelihood of pregnancy but with significant risk factors for a highly morbid pregnancy. While the sensitivity for urine pregnancy testing nears 100% for normally implanted pregnancies, [24] [25] [26] especially after 4 to 6 weeks of gestation, there still exists a small possibility for false-negative results. Quantitative serum pregnancy testing may have correctly identified this patient as pregnant, despite the negative qualitative urine test, and cost and time differences between the two tests are negligible. Providers should have a high index of suspicion for pregnancy in any women who has undergone ablation and who could possibly be pregnant, 12, 15, 16 especially given the variability of bleeding after ablation, the imperfect use of contraception, and the frequency of adverse outcomes in postablation pregnancies. Quantitative serum pregnancy testing, or repeat qualitative urine pregnancy testing, may be merited in women who are about to undergo endometrial ablation or who have a history of ablation and subsequent indications of possible pregnancy.
In the United States, more than 300,000 endometrial ablations are performed annually, 27 and more than 2.5 million women have undergone ablation with NovaSure alone. 28 Endometrial ablation can substantially improve a woman's quality of life by reducing or eliminating menorrhagia. However, it is imperative that women undergoing endometrial ablation are counseled thoroughly about the serious risks of subsequent pregnancy and about the critical importance of effective contraceptive use after the procedure, even older women, those with postablation amenorrhea, and those with a history of infertility or tubal sterilization. The most recent review documented 123 pregnancies after endometrial resection or ablation, the vast majority of which were unintended and were associated with poor outcomes, including spontaneous abortion (28%), ectopic pregnancy (6.5%), preterm delivery (31%), perinatal death (14%), and one maternal death. 11 Women who have undergone ablation should be tested for pregnancy should any signs or symptoms of pregnancy occur, given the physical and psychological risks associated with MAP.
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